Objectives: Researchers documenting persistent racial/ethnic and socioeconomic status disparities in chances of cesarean delivery have speculated that women's birth attitudes and preferences may partially explain these differences, but no studies have directly tested this hypothesis. We examined whether women's prenatal attitudes toward vaginal delivery differed by race/ethnicity or socioeconomic status, and whether attitudes were differently related to delivery mode depending on race/ethnicity or socioeconomic status. Methods: Data were from the First Baby Study, a cohort of 3006 women who gave birth to a first baby in Pennsylvania between 2009 and 2011. We used regression models to examine (1) predictors of prenatal attitudes toward vaginal delivery, and (2) the association between prenatal attitudes and actual delivery mode. To assess moderation, we estimated models adding interaction terms. Results: Prenatal attitudes toward vaginal delivery were not associated with race/ ethnicity or socioeconomic status. Positive attitudes toward vaginal delivery were associated with lower odds of cesarean delivery (AOR=0.60, P < .001). However, vaginal delivery attitudes were only related to delivery mode among women who were white, highly educated, and privately insured. Conclusions: There are racial/ethnic differences in chances of cesarean delivery, and these differences are not explained by birth attitudes. Furthermore, our findings suggest that white and high-socioeconomic status women may be more able to realize their preferences in childbirth.
| INTRODUCTION
Thirty-two percent of the nearly 4 million women in the United States who give birth each year deliver by cesarean, 1 and chances of delivering by cesarean vary by race/ethnicity and socioeconomic status. Even after accounting for a variety of risk factors (eg, age and medical conditions), black women, and in some studies Latina women, have a higher risk of delivering by cesarean compared to white women. [2] [3] [4] [5] Lower socioeconomic status women may also be at higher risk of cesarean delivery compared to their higher-socioeconomic status counterparts, 6 although this has been less frequently explored in the United States. Despite the well-documented nature of racial/ethnic disparities in cesarean delivery, the mechanisms driving them remain poorly understood. Some researchers have suggested that women's birth attitudes and preferences may vary by race/ethnicity and socioeconomic status, and that this may be one reason for disparities in cesarean delivery. 4, 5, 7, 8 However, this possibility has not been directly examined.
As the cesarean rate rose to nearly one-third of births in the 2000s, researchers and physicians hypothesized that this was because women increasingly preferred to give birth by cesarean. 9 Subsequent studies examining the idea of "maternal request" cesarean have shown that, while a small minority of women in the United States (2.5% or less) do prefer to give birth by cesarean, these numbers are small and do not explain the rise in the cesarean rate. 10 Maternal request cesarean can be conceptualized as one end of a spectrum of attitudes toward birth mode. 11 Most women report that they would prefer to deliver vaginally, but one United States study has shown that strength of preference for vaginal delivery predicts actual birth mode. 12 This adds to the evidence that cesarean deliveries do not occur due to medical risk alone; there is wide variation across hospitals in cesarean delivery rates that is not explained by medical conditions. 13 Rather, patterns of cesarean delivery are driven by a complex interplay of factors, including hospital environment and culture, clinician practice patterns, patient-clinician communication, and women's preferences and attitudes. These nonmedical factors may be particularly relevant to cesarean indications that have lower diagnostic accuracy and may be more subject to the interpretation of the clinician. 10, 14 Indeed, these indications, which include nonreassuring fetal heart tracing and labor arrest, comprise a large proportion of primary cesarean deliveries. 15 Even if women's preferences and attitudes related to childbirth and delivery mode are shaped by race and socioeconomic status, people in less privileged social positions may be less able to enact their preferences, including in childbirth. 6 Power dynamics within the clinician-patient relationship and patient-clinician communication may play an important role. Power-the "ability to do or act"-is an inescapable aspect of all social relationships and an important consideration in the clinician-patient relationship. 16 Shared decision making and enhanced autonomy models of care encourage patients and clinicians to actively share power. While shared power has become the norm in many clinical practices, the unequal power dynamic between a clinician and a patient persists in some cases. 17 Unbalanced power dynamics may be even more salient for women from marginalized social positions who may have less agency and be more heavily impacted by structural and interpersonal racism when accessing the health care system. Other work suggests that vestiges of a health care system built on creating a power dynamic that allowed for inequitable treatment by race is still a part of the underlying and unconscious values and norms of health care delivery systems and can strongly influence a patient's ability to feel empowered. 18 In health care settings, race/ethnicity and socioeconomic status can impact the quality of patient-clinician interaction. 19 Racial/ethnic minority patients and low-socioeconomic status patients are less likely to experience patient-centered communication and shared decision-making in clinical encounters, and more likely to perceive that they are being discriminated against. [20] [21] [22] Clinician bias, or the implicit attitudes of clinicians toward different sociodemographic groups, can affect patient-clinician interactions, including both interpersonal behavior and diagnostic and treatment decisions. 23 To our knowledge, implicit bias among maternity care providers has not been specifically examined; however, there is a body of literature that demonstrates its relevance in other areas of health care delivery. For example, previous work has found that physicians have an implicit preference for white Americans and implicit beliefs that blacks are less cooperative with medical procedures. 24 If this phenomenon were to carry over to maternity care, it is possible that women of color with specific attitudes around cesarean delivery may be viewed as less cooperative by their clinician.
In this study, we examined whether women's prenatal attitudes toward delivery mode varied by social position (race/ ethnicity and socioeconomic status), using data from a cohort of 3000 first-time mothers. We also investigated whether women's prenatal attitudes toward delivery mode explained race/ethnicity and socioeconomic status differences in chances of cesarean delivery (mediation), or whether attitudes were differently related to cesarean delivery depending on race/ethnicity or socioeconomic status (moderation).
| METHODS

| Data
Data are from the First Baby Study, a cohort of 3006 women who gave birth to their first baby in a Pennsylvania hospital in 2009-2011. Women were recruited into the study through a variety of methods. Participants completed a baseline interview during the third trimester of pregnancy and a second interview about 1 month after the birth, and were followed for 36 months after the birth. Interview responses were linked to birth certificate and hospital discharge data. Study participants gave birth across 76 different Pennsylvania hospitals, although most gave birth at one of seven hospitals in Central and Western Pennsylvania. The primary purpose of the First Baby Study was to assess the relationship between cesarean delivery and subsequent childbearing; details of the study population have been previously described. 25 Measures for the present study are drawn from the baseline and 1-month interviews, as well as linked to birth certificate and hospital discharge data.
| Measures
The measure of women's prenatal attitudes toward vaginal delivery consisted of 10 items in the baseline interview
assessing attitudes toward vaginal and cesarean delivery. Women could agree or disagree with each statement on a 5-point Likert scale. Items included statements such as, "I would be very happy if I could have my baby vaginally," and, "I would prefer to have my baby by cesarean section so that I do not have to go through labor." Scores for the items were added together, divided by the number of items, and some items reversed, so that the resulting scale also had a theoretical range of 1-5, with higher scores representing a more positive attitude toward vaginal delivery. Scale scores ranged from 1.4 to 5, and Cronbach's alpha was 0.85, indicating good internal validity. Women reported whether they delivered vaginally or by cesarean. Women who delivered by cesarean were asked, "Did you have a planned cesarean section that was scheduled to occur before you went into labor, that is before regular contractions began, or did you have an unplanned cesarean section delivery?" We used these responses to categorize cesarean deliveries as planned or unplanned.
Other key variables were race/ethnicity, and two measures of socioeconomic status: education level and insurance type (private or Medicaid), since eligibility for Medicaid is based on income level. Race/ethnicity was categorized as white (reference), black, Latina, or other. Education was categorized as high school degree or less (reference), some college, and bachelor's degree or higher. About three-quarters of women in the cohort had private insurance and few were uninsured, so insurance was a dichotomous measure of whether the woman had private insurance (reference) or not.
In addition to race/ethnicity and socioeconomic status, we examined the following variables as potential predictors of delivery mode preference: age (18-24, 25-30, 31-35) , rurality (rural zip code of residence or not), partnership status (married and living together, not married but living with partner, or other), nativity (foreign or United States born), chronic or pregnancy-induced hypertension, pre-existing or gestational diabetes, pre-pregnancy obesity, and fear of childbirth. Fear of childbirth was an ordinal variable based on responses to a question on the baseline interview, "to what extent do you feel fearful about your upcoming delivery?" Response choices were: extremely (5), quite a bit (4), moderately (3), a little bit (2), or not at all (1). Cesarean models also included the baby's gestational age at birth (<37 weeks, 37-38 weeks, 39-40 weeks, 41 + weeks).
| Analysis
We first examined whether women's attitudes toward cesarean varied by race/ethnicity and socioeconomic status. We then used multivariate linear regression to investigate the independent association of race/ethnicity and socioeconomic status with women's attitudes toward vaginal delivery, controlling for covariates.
Next, we used multivariate logistic regression models to examine the association between women's prenatal attitudes toward vaginal delivery and actual delivery mode (vaginal or cesarean). We also estimated a multinomial logit model to examine the association between prenatal attitudes toward vaginal delivery and planned or unplanned cesarean delivery, compared with vaginal delivery.
To test whether attitudes toward vaginal delivery mediated, or explained, racial/ethnic and socioeconomic status differences in delivery mode, we used Karlson-Holm-Breen models to formally test whether coefficients were different in models including or excluding vaginal delivery attitudes. 26 Finally, to assess whether the relationship between vaginal delivery attitudes and delivery mode varied by race/ethnicity or socioeconomic status (ie, moderation), we estimated models including interactions between race/ethnicity, education, insurance type, and vaginal delivery attitudes. For each interaction, we computed average marginal effects and predicted probabilities. The vast majority of cesarean deliveries among women in the cohort were unplanned, and we therefore did not have the sample size to examine planned cesarean in the interaction analyses.
In models with cesarean delivery outcomes, we used clustered standard errors to account for correlation among women giving birth at the same hospital. All analyses were conducted in Stata 14.
The First Baby Study was approved by the Penn State College of Medicine Institutional Review Board (IRB) and by the IRBs of participating hospitals. The present study used de-identified existing records, and was determined to be exempt by the University of Minnesota IRB.
| RESULTS
Characteristics of the First Baby Study cohort are presented in Table 1 . About 84% of women in the sample were white, while 7% were black and 5% were Latina. Nearly 23% had some graduate education, and three-quarters were privately insured. The mean score on the attitude toward vaginal birth scale was 4.3, indicating favorable attitudes toward vaginal birth, given that the maximum scale score was 5. Attitudes toward vaginal birth were not associated with race/ethnicity or insurance type in bivariate or multivariate models (Table 2) . In bivariate analyses, women with some college had more favorable attitudes toward vaginal birth compared to women in both the lowest and highest education categories. After controlling for other characteristics, the relationship between education and attitudes toward delivery mode was no longer statistically significant.
As reported in Table 3 , women's prenatal attitudes toward delivery mode were strongly related to odds of delivering by cesarean. A one-point increase in the vaginal delivery attitude scale was associated with 40% lower odds of delivering by cesarean (P < .001). Positive attitude toward vaginal birth was related to lower odds of both planned and unplanned cesarean, although the magnitude of the association was larger for planned cesarean delivery. A one-point increase in the vaginal delivery attitudes scale was associated with 75% lower relative risk of planned cesarean, and 21% lower odds of unplanned cesarean delivery, compared with vaginal birth. In these adjusted models, black and Latina women had higher odds of delivering by cesarean overall compared to white women, and higher odds of delivering by unplanned cesarean compared with white women. Education and insurance type were not significantly associated with the delivery mode.
Although the lack of variation in delivery mode attitudes by race/ethnicity makes this an unlikely mediator, we estimated Karlson-Holm-Breen models as a formal test. There was no difference in the magnitude of the association between race/ethnicity and cesarean delivery depending on inclusion of vaginal delivery attitudes in the model, indicating that attitudes do not mediate the relationship between race/ ethnicity and cesarean delivery (results not shown).
Finally, we estimated multivariate models including interaction terms to examine whether women's prenatal attitudes toward vaginal delivery were differentially related to actual delivery mode depending on race/ethnicity and socioeconomic status (moderation). These models revealed a consistent pattern whereby prenatal attitudes toward delivery mode were related to actual delivery mode only among more socially privileged women, or more strongly among more socially privileged women ( Table 4) . The average marginal effect of the vaginal delivery attitudes scale among white women was −0.11; that is, among white women, a one-unit increase in the vaginal delivery attitudes scale (indicating a more favorable view of vaginal delivery) was associated with a 0.11 decrease on average in the predicted probability of delivering by cesarean. In contrast, the average marginal effect of vaginal delivery attitudes on cesarean delivery was nonsignificant among women in other racial/ ethnic groups, indicating that for racial/ethnic minority women, there was no change in the predicted probability of delivering by cesarean based on attitudes toward vaginal delivery. As shown in Figure 1 , a white woman with a score of 4 on the vaginal delivery attitudes scale had a predicted probability of cesarean delivery of 0.30, while for a white woman with a score of 5 (most favorable to vaginal delivery), the predicted probability of cesarean delivery dropped to 0.19. For women of other racial/ethnic groups, there was no statistically significant difference in the predicted probability of cesarean based on the vaginal delivery attitudes scale. Similarly, the average marginal effect of OR, odds ratio; RRR, relative risk ratio. Models adjust for race, education, insurance type, age, partnership status, nativity, rurality, diabetes, hypertension, obesity, gestational age at birth, and prenatal fear of delivery. Models use clustered standard errors to account for correlation between women giving birth at the same hospital. *P < .05; **P < .01; ***P < .001. rurality, partnership status, diabetes, hypertension, obesity, nativity, and prenatal fear of birth. *P < .05; **P < .01; ***P < .001.
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type, but the average marginal effect was about twice as large in magnitude among women with private insurance compared with those without private insurance (−0.12 vs −0.05). Figures 2 and 3 display predicted probabilities by education, insurance type, and vaginal delivery attitudes scale scores. Results were similar for unplanned cesarean delivery (Table 4) .
| DISCUSSION
Consistent with previous studies, we found that women who had a more positive attitude toward vaginal birth were more likely to deliver vaginally. Our exploration of birth attitudes by race/ethnicity and socioeconomic status provides important new information. First, prenatal attitudes toward vaginal delivery did not vary by race/ethnicity or socioeconomic status, indicating that attitudes toward delivery mode cannot be the mechanism behind differential odds of cesarean delivery in this cohort. There were marginally significant differences in attitudes toward vaginal birth between black and white women, but the direction of this trend was the opposite of what would be expected if birth attitudes were a mechanism behind cesarean delivery disparities: black women reported more positive attitudes vaginal birth than did white women. Moreover, we found that the relationship between delivery mode preference and actual delivery mode was only present among white women, more highly educated women, and women with private insurance. a From models including interaction between cesarean attitudes and race/ ethnicity. b From models including interaction between cesarean attitudes and education. c From models including interaction between cesarean attitudes and insurance type. AME, average marginal effect. The average marginal effect indicates the average change in the predicted probability of the outcome associated with a one-unit increase in the vaginal delivery attitudes scale.
F I G U R E 1 Predicted probability of cesarean delivery by race/ ethnicity and vaginal delivery attitudes scale score. Model adjusted for covariates listed in Table 3 and included an interaction term between race/ethnicity and vaginal delivery attitudes scale score. *P < .05; **P < .01; ***P < .001 F I G U R E 2 Predicted probability of cesarean delivery by education level and vaginal delivery attitudes scale score. Model adjusted for covariates listed in Table 3 and included an interaction term between education level and vaginal delivery attitudes scale score. *P < .05; **P < .01; ***P < .001 F I G U R E 3 Predicted probability of cesarean delivery by insurance type and vaginal delivery attitudes scale score. Model adjusted for covariates listed in Table 3 and included an interaction term between insurance type and vaginal delivery attitudes scale score. *P < .05; **P < .01; ***P < .001
These findings suggest that women occupying positions of social privilege may be more able to realize their preferences in the context of childbirth. There are a wide range of resources associated with race/ethnicity and socioeconomic status that could affect birth experiences. Women with more material resources may have a greater capacity to seek out a care provider whose practice style matches their preferences. They may have more generous health insurance and access to a wider range of clinicians. They also may be more able to find a clinician and hospital that are compatible with their wishes for birth, due to greater job flexibility or fewer transportation challenges (eg, can take time off for appointments to meet different providers, or travel farther distances to the provider's practice). 27 Women who are white, more highly educated, and privately insured may also have greater access to resources like doula services that may enhance their chances of receiving care that is consistent with their preferences. Women with doula support are less likely to deliver by cesarean and report greater satisfaction with their birth experiences. 28 However, doula services are costly and usually not covered by health insurance, limiting access. 29 Additionally, doulas tend to be upper-middle-class and white, so racial/ ethnic minority women may have difficulty finding a doula that shares their language or cultural background, even if cost is not a barrier. 30 In addition to providing physical and emotional support, doula support may improve patientclinician communication for some low income women and women of color. 31 Patient-clinician interaction can be structured by social factors, including the patient's race/ethnicity and socioeconomic status. 19 Attributes such as health literacy and knowledge of medical terminology are unequally distributed across racial/ethnic and socioeconomic status groups. 19 Prior studies have documented higher-quality patient-clinician communication and more patient involvement in decision making among white and higher-socioeconomic status patients compared with patients who are from racial/ethnic minority groups and lower socioeconomic status. 20, 21, 32 These aspects of the patient-clinician relationship may be linked to women's ability and empowerment to have the type of birth they desire. That is, patient-clinician communication and patient involvement in decision-making may be important mechanisms for having a birth consistent with one's preferences, but the quality of the patient-clinician relationship may be lower for low-socioeconomic status women and women of color. 19, 33 Furthermore, literature on clinician bias demonstrates that clinicians' perceptions and beliefs about the race and socioeconomic status of the patient influence the care that they deliver, resulting in disparities in patient outcomes. 23 This may be particularly salient in labor management decisions, which are subject to the interpretation of individual clinicians. 5 If clinicians believe, for example, that black women are more likely to end up delivering by cesarean, they may be quicker to recommend cesarean delivery, setting aside other labor management options or the woman's goals for her birth experience. Understanding the clinician-patient relationship and clinical decision-making style of clinicians (eg, shared decision-making) may augment our understanding of how birth preferences are enacted. Structural racism, which describes a confluence of institutions, culture, history, ideology, and codified practices that generate and perpetuate inequity based on race, has a profound influence on health care generally, and women's reproductive health care specifically. 34, 35 Structural racism, which is distinct from interpersonal racism, may play a role in generating the findings reported here, due to the experiences pregnant women of different races have in institutional settings, like hospitals, and with power and privilege both inside and outside the health care system. Indeed, a recent study in New York City found that differences between hospitals where black and white women gave birth contributed to the racial disparities in maternal morbidity. 36 Beyond institutional factors, structural racism may shape expectations and decisions made by clinicians, and by women and families.
Little is currently understood about how birth preferences form in the United States. Developing greater understanding of the development of preferences may reveal how these are shaped by interactions with clinicians, prior birth experiences, the advice of friends and family, and traditional or social media. Future work should examine factors related to structural racism as well as the formation of birth preferences to inform efforts to improve equity in maternity care.
| Strengths and limitations
Our results must be considered alongside some limitations. First, women in this study were not representative of all women giving birth in Pennsylvania. Study participants were disproportionately white, highly educated, and privately insured, 25 meaning that the sample included fewer women of color and lower-socioeconomic status women. However, this cohort was much larger than previous studies of women's birth preferences in the United States, 12 and we were able to detect differences based on race/ethnicity and socioeconomic status despite sample size limitations. Second, regarding the planned cesarean findings, women who delivered by planned cesarean may already have known this at the baseline interview, or at least believed that they were more likely to give birth by cesarean; these women may have adjusted their expectations and expressed more positive feelings toward cesarean delivery. Third, women's reported positive attitudes toward vaginal delivery may be partially due to social desirability bias.
